Com o objetivo futuro de fazer um estudo da relação estrutura-atividade, foram sintetisados vários derivados do 2-iodo-hexadecanal [1], um regulador do metabolismo de iodo na glândula tireóide, que diferem no comprimento da cadeia, natureza do substituinte e grupo funcional terminal.
Introduction
As a part of a program dealing with the regulation of the thyroid gland metabolism by iodide, 2-iodohexadecanal [1] has been identified as a major iodolipid 1 . It is formed upon addition of iodine to the vinyl diethylether group of plasmalogens followed by hydrolysis 1, 2 . The investigation of the biological activities of synthetic (±)-1 revealed its ability to inhibit both H 2 O 2 production in cultured dog thyroid cells 3 and the human thyroid adenylyl cyclase 4 . (2S)-1 and (2R)-1 exhibit identical biological activities, thus suggesting the lack of stereoselectivity in their interaction with the biological receptors 5 .
Prompted by these interesting findings, we decided to investigate the structural parameters of 1 required for observation of biological activities. Thus, a series of analogues of 1 differing by the chain length (n), the nature of the substituent (X) and that of the terminal function (Y) have been synthesized. The syntheses of these analogues, all of them new compounds, are presented in this paper.
Results and Discussion

Syntheses of 2-halogenoaldehydes 1-8, 2-iodohexadecanoic acid [18], methyl 2-iodohexadecanoate [19] and 2-iodohexadecanamide [22]
2-Iodoaldehydes 1-5 were synthesized by direct iodination of the corresponding long chain aldehydes using the mixture HgCl 2 /I 2 (yield: 50-60%) 6 . In our hands, this method was superior to the alternative one passing through substitution of the bromine of 2-bromoaldehydes by iodine (NaI/CH 3 CN; yield 86%), as bromination of the n-aldehydes was only achieved with rather low yields. For example, 2-bromohexadecanal [6] was synthesized by direct bromination of n-hexadecanal with t-BuBr/DMSO in a 41% yield 7 . n-Octanal and n-dodecanal are commercially available. n-Hexadecanal, n-octadecanal and n-eicosanal were synthesized by PCC oxidation of the corresponding alcohols in an 80-90% yield 8 .
ternative to those described by Boni et 2 12 , or nhexadecanal trimethylsilylenolether with Cl 2 13 led to the formation of 2-chlorohexadecanal [7] , probably because n-hexadecanal or 2-chlorohexadecanal polymerized under the reaction conditions. Several methods have been described in the literature for the preparation of 2-fluoroaldehydes but they present significant drawbacks, such as poor yields or the need of fluorine gas [14] [15] [16] [17] [18] . Our approach to the synthesis of 2-fluoroaldehydes avoids these drawbacks. Our synthesis of 2-fluorohexadecanal [8] was based on a described synthesis of 2-fluorooctadecanoic acid 19 . Hexadecanoic acid [26] was brominated using the mixture P/Br 2 , esterified with methanol (yield: 67%), and the bromine of the resulting bromoester [27] exchanged by fluorine [AgF/ CH 3 CN/ H 2 O; yield: 50%)] to afford methyl 2-fluorohexadecanoate [29] (Scheme 2). Several attempts to reduce the ester function of 29 into an aldehyde using DIBAH under different reaction conditions (-78 °C; in hexane, diethylether, CH 2 Cl 2 or toluene) always led to a mixture of the reactant and 2-fluorohexadecanol. Therefore, 29 was first reduced to 2-fluorohexadecanol in an 83% yield using LiAlH 4 , followed by Swern oxidation 20 3 22 (yield: 55%), followed by substitution of the bromine by iodine which gave 2-iodohexadecanamide [22] in a 92% yield.
Synthesis of 2-mesyloxyhexadecanal [10]
The preparation of 2-mesyloxy- 23 and 2-tosyloxyketones 24 is already described but up to now, no method was available for the preparation of 2-mesyloxy-and 2-tosyloxyaldehydes. Attempts to prepare 2-tosyloxyhexadecanal by direct reaction of n-hexadecanal with HTIB 25 only led to complex reaction mixtures. In contrast, the attempted reduction of 2-mesyloxyhexadecanenitrile with DIBAH led to the recovery of the starting material. We also failed to obtain 2-mesyloxyhexadecanal [10] by hydrolysis of the S,S-dioxydedithioketal 26 18) , which have the same R f on TLC in different eluent systems, together with small amounts of 1,3-diiodo-2-nonanone. The same problem of regioselectivity was encountered in the direct iodination of 2-heptadecanone (see below). Thus, the first method is superior to the second one because the bromination reaction is regiospecific. 33 . Another chlorinating system, TMSCl/DMSO in acetonitrile, is described for the introduction of a chlorine atom into the more substituted position of a ketone 34 . In our hands, the use of these conditions only led to 3-methylthio-2-nonanone in a 66% yield. 
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Experimental
1 H-NMR spectra were recorded on a BRUKER WM 250 spectrometer and are reported in ppm from internal TMS on the δ scale (CDCl 3 ). Data are reported as follows: chemical shift [multiplicity (s: singlet; bs: broad singlet; d: doublet; bd: broad doublet; t: triplet; m: multiplet; dm: double multiplet), coupling constant in Hertz, integration]. Infrared spectra were taken with Bruker IFS 25 instrument as a film on a NaCl disk unless otherwise stated. EIMS were recorded on a VG Micromass 7070 or Autospec spectrometer. Peak intensities are expressed as % relative to the base peak. Thin layer chromatography analyses were performed on 0.25 mm POLYGRAM silica gel SIL G/UV 254 precoated plates (MACHEREY-NAGEL). Column chromatographies were performed over silica gel (MERCK 60 0.04-0.063 mm), using the flash technique. All reactions were run under nitrogen atmosphere. During work-up, organic solutions were dried over MgSO 4 .
n-Pentadecanal, n-hexadecanal [9] , n-octadecanal and n-eicosanal were prepared by PCC oxidation of the corresponding alcohols. As an example, the procedure for the preparation of n-hexadecanal is given here.
n-Hexadecanal [9] . 5.33 g of PCC (24.7 mmol; 1.5 eq.) were suspended in 30 mL of dry CH 2 Cl 2 ; 4.00 g of hexadecan-1-ol (16.4 mmol; 1.0 eq.) dissolved in 16 mL of dry CH 2 Cl 2 were added at once and the reaction mixture was stirred at rt. for 1.5 h after which 30 mL of dry diethylether was added. The reaction mixture was filtered on a filter paper and the black precipitate washed with dry diethylether (3 x 10 mL). Evaporation of the combined extracts in vacuo and filtration of the residue on Florisil (elution with hexane/diethylether 8:2) afforded 3.21 g of n-hexadecanal (81%) as a white solid after evaporation of the solvent. M. [5] were prepared by direct iodination of the corresponding aldehydes using HgCl 2 /I 2 . As an example, the procedure for the preparation of 2-iodohexadecanal is given here.
2-Iodohexadecanal [1].
To 250 mg (1.04 mmol) of n-hexadecanal in 2 mL of CH 2 Cl 2 were added 0.141 g (0.520 mmol; 0.5 eq.) of HgCl 2 and 264 mg (1.04 mmol; 1 eq.) of iodine. The heterogeneous reaction mixture was stirred vigorously at rt. for 2 h after which the solution was filtered and the filtrate washed successively with an aqueous 0.1 N sodium thiosulfate solution (until discoloration) and an aqueous saturated KI solution. The organic phase was dried, evaporated in vacuo and the resulting residue submitted to flash chromatography on silica gel (hexane/diethylether 8:2) affording 212 mg of 2-iodohexadecanal (56%) as an oil n-Hexadecanal methyl acetal [24] . To 100 mg (0.416 mmol; 1 eq.) of n-hexadecanal and 45.5 L (0.416 mmol; 1 eq.) of methylorthoformate dry methanol (13 mL) were added 8 mg (0.0416 mmol; 0.1 eq.) of p-toluenesulfonic acid. The reaction mixture was stirred at reflux for 2 h after which it was diluted with pentane (10 mL), washed with an aqueous NaOH solution (0.5%; 10 mL) and the aqueous phase extracted with pentane (3 x 10 mL). The combined organic phases were dried, evaporated in vacuo and the resulting residue was flash chromatographed on silica gel (hexane/AcOEt 95:5) to afford 95.9 mg (80%) After melting of the palmitic acid, 728 µL (14.2 mmol; 3.6 eq.) of bromine was added dropwise over 1 h. The reaction mixture was stirred at 80 °C for 24 h, after which it was cooled at 0 °C (ice bath) and 440 µL of methanol were added dropwise over 1 h. The reaction mixture was stirred at rt. for 30 min. and heated at 80 °C for 1 h. It was diluted under stirring with hexane (25 mL) and with an aqueous NaHSO 3 solution (50 mL, 1%). The aqueous phase was extracted with hexane (25 mL) and the combined organic phases were washed with water (4 x 25 mL) until neutral pH. The organic phase was dried, evaporated in vacuo and the resulting residue was flash chromatographed on silica gel (hexane/ CH 2 and stirred at -40 °C (dry ice-acetonitrile bath); 39 µL (0.502 mmol; 6.6 eq.) of DMSO were added over 2 min; then, 19.8 mg (0.0760 mmol; 1 eq.) of 2-fluorohexadecanol dissolved in 1 mL of CH 2 Cl 2 were added dropwise over 5 min and the reaction mixture was stirred at -40 °C for 15 min. The reaction mixture was quenched by addition of 159 µL (1.14 mmol; 15 eq.) of triethylamine, stirred 5 min at -40 °C and allowed to warm at rt. It was diluted with CH 2 Cl 2 (10 mL) and washed with water (10 mL). The aqueous phase was extracted with CH 2 Cl 2 (2 x 10 mL). The combined organic phases were dried, evaporated in vacuo to afford 18.0 mg (92%) of 2-fluorohexadecanal as a white solid. M. 
1-Tert-butyldimethylsilyloxy-2-mesyloxyhexadecane [33].
To a solution of 940 mg (2.52 mmol; 1 eq.) of 1-tertbutyldimethylsilyloxy-2-hydroxyhexadecane [32] and 526 µL (3.78 mmol; 1.5 eq.) of triethylamine in 13 mL of dry CH 2 Cl 2 at 0 °C, were added dropwise over 3 min 215 µL (2.78 mmol; 1.1 eq.) of mesylchloride. The reaction mixture was stirred for 10 min at 0 °C, 80 min. at rt. and then, diluted with brine (10 mL). The aqueous phase was extracted with CH 2 Cl 2 (3 x 10 mL) and the combined organic phases were dried, concentrated in vacuo to afford pure 1-tert-butyldimethylsilyloxy-2-mesyloxyhexadecane [33] as an oil (1.02 g, 92% 9 H), 0.88 (m, 3 H), 0.082 (s, 3 H); 0.075 (s, 3 H) .
2-Mesyloxyhexadecanol [34] . To a solution of 77.3 mg (0.190 mmol; 1 eq.) of 1-tert-butyldimethylsilyloxy-2-mesyloxyhexadecane [33] in 2 mL of CH 2 Cl 2 were added 0.9 mL trifluoroacetic acid and 0.1 mL of water. The reaction mixture was stirred vigorously for 67 h at rt., and then, diluted with CH 2 Cl 2 (10 mL) and neutralized with an aqueous NaHCO 3 solution (10%). The aqueous phase was extracted with CH 2 Cl 2 (3 x 20 mL) and the combined organic phases were dried, concentrated in vacuo and the residue flash chromatographed on silica gel (hexane/diethylether 8:2) to afford 2-mesyloxyhexadecanol 2-Heptadecanol [35] . To 152 mg (6.24 mmol; 3 eq.) of magnesium (Aldrich) suspended in 7 mL of dry diethylether at rt., were added dropwise 388 µL (6.24 mmol; 3 eq.) of methyl iodide dissolved in 7 mL of dry diethylether over 35 min. To this mixture under stirring, were added dropwise over 15 min 500 mg (2.08 mmol; 1 eq.) of n-hexadecanal dissolved in 7 mL of dry diethylether. After 45 min, the reaction mixture was quenched by addition of water (20 mL) and of an aqueous H 2 SO 4 solution (15%; 4 mL) and diluted with diethylether (10 mL). After washing of the organic phase with water (3 x 15 mL), drying and evaporation in vacuo, the residue was flash chromatographed on silica gel (hexane/diethylether 7:3) to afford 2-heptadecanol [18] . 400 mg (1.56 mmol; 1 eq.) of palmitic acid [26], 99.0 mg (0.390 mmol; 0.25 eq.) of iodine and 104 µL (1.56 mmol; 1 eq.) of chlorosulfonic acid were dissolved in 1.60 mL of dry 1,2-dichloroethane. The reaction mixture was heated at 80 °C for 2 h, after which it was diluted with 1,2-dichloroethane (3 mL) and washed successively with water (2 x 5 mL) and an aqueous Na 2 S 2 O 3 solution (0.1 N) until the color changed from pink to white. The organic phase was dried, evaporated in vacuo and the resulting residue flash chromatographed on silica gel (AcOEt + 0.1% CF 3 [20] . The procedure was identical to the one described for the preparation of 2-iodooctanol. [28] . A solution of 573 mg (1.64 mmol) of 2-bromopalmitate methyl ester [27] in a mixture of methanol/chloroform (17 mL/ 2 mL) was saturated with ammonia at 0 °C in a sealed tube. After 7 h, solvent and ammonia were evaporated and the residue flash chromatographed on silica gel (hexane/ CH 2 Cl 2 7:3) to afford 258 mg (45%) of 2-bromopalmitate methyl ester [22] . To a solution of 140 mg (0.420 mmol; 1 eq.) of 2-bromohexadecanamide [28] in 1 mL of acetonitrile were added 441 mg (2.94 mmol; 7 eq.) of anhydrous NaI. The reaction mixture was stirred for 19 h at 80 °C, and then, diluted with water (10 mL) and CH 2 Cl 2 (10 mL). An aqueous sodium thiosulfate solution (0.1 N) was added until discoloration of the aqueous phase, which was extracted with CH 2 Cl 2 (3 x 10 mL) and the combined organic phases were dried, concentrated in vacuo to afford 147 mg (92%) of 2- 
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